Splenic erythropoiesis in polycythemic response of the rat to high-altitude exposure.
Intact rats exposed for 30 days to various levels of simulated altitude from 12,000 (3,658 m) to 20,000 ft (6,096 m) showed a sharp increase in circulating red blood cells in reticulocytes, and in spleen-to-body weight ratios above 15,000 ft (4.572 m). Nucleated erythrocytes in splenic section increased significantly at 18,000 ft (5,486 m), but not at 12,000 ft. Acute splenectomy 1 day before killing sharply reduced the reticulocyte counts at 18,000 and 20,000 ft, but the red cell counts were not reduced at any altitude by the operation. Indeed, at 18,000 ft the splenectomy significantly increased the degree of polycythemia. With altitude exposure the spleen but not the liver or the bone marrow showed an increased 59Fe uptake that was related to the degree of hypoxia. These results suggest that the rat spleen of the present strain carries the full load of the erythropoietic effort in response to a hypoxic stimulus, and that it may exert an inhibitory influence on any extraerythropoietic effort by the bone marrow. In intact rats returned from 18,000 ft to sea level, the reticulocytosis is reversed much more slowly than it is in splenectomized rats, suggesting the presence of a persistent stimulus initiated by hypoxia or a committed pool of reticulocyte precursors.